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WS2D-1-1  The use of photoactivated 
adenylyl cyclase (PAC) for the study of 
neuronal morphogenesis
Ryuta Koyama, Zhiwen Zhou, Yuji Ikegaya
Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut. Sci., Univ. Tokyo
Proper neuronal morphogenesis is fundamental to the 
establishment of functional neural circuits. Cyclic adenosine 
monophosphate (cAMP) has been identified as a key 
regulator of cellular events among a variety of neurons. 
Especially, cAMP plays an important role in regulating 
axonal outgrowth: however, it remains unclear whether 
and how cAMP regulates axonal branching and elongation 
independently, because of a lack of techniques that enables 
spatiotemporal modulation of the intracellular cAMP 
levels. Here we utilized photoactivated adenylyl cyclase 
(PAC), which is originally isolated from Euglena gracilis  
and produces cAMP either transiently or continuously 
depending on the exposure time to the blue light. In this 
talk, we will introduce our application of PAC for the study 
of axonal morphogenesis, showing that axonal branching 
and elongation are independently regulated by different 
signaling pathways.
WS2D-1-3  Fiber optic calcium recording 
in the ventral striatum in freely moving 
mice
Akiyo Natsubori1, Norio Takata1, Hiroshi Sekiya2, 
Masaru Mimura1, Kenji Tanaka1
1Dept. Neuropsy., Sch. of Med., Keio Univ., 2Dept. Pharmacol., Grad. Sch. of 
Med., Univ. of Tokyo
The recording of cell-type specific activity is essential to 
understand the mutual relationship between the brain 
activity and behavior in animals. The in vivo  calcium 
imaging by a microscopy has been most widely used for this 
purpose. However, the application is conÀ ned to superÀ cial 
brain structures in mice because of the limitation of working 
distance of microscopy. In addition, the brain imaging by 
a conventional microscopy requires head-restraint. To 
pursue the recording from deep brain structure in freely 
moving mice, we developed a À ber optical recording system 
to measure the intracellular calcium levels in a cell-
type specific manner. We exploited genetically encoded 
calcium indicator expressing transgenic animals, in which 
ratiometric probe, Yellow Cameleon-Nano 50, were expressed 
by the striatopallidal neurons in the basal ganglia. The 
system detected cyan and yellow fluorescence from a 
columnar zone with 0.4 mm diameter and 0.7 mm depth, 
and calculated the ratio of these signals as an intracellular 
calcium level. We succeeded in observing distinct patterns 
of compound calcium transients in the ventral striatum, 
especially a disappearance of Á uctuation during the aversive 
situation and a surge after the release from aversion.S79WS2D-1-2  Molecular mechanism of 
neurovascular coupling in pathological 
central nervous system (CNS)
Rieko Muramatsu1,2,3, Toshihide Yamashita1,2
1Dept. Mol. Neurosci., Grad. Sch. Med., Osaka Univ., 2JST CREST, 3JST 
PRESTO
Vascular remodelling is a prominent anatomical feature of 
CNS disease including multiple sclerosis, stroke, epilepsy, 
amyotrophic lateral sclerosis, and brain tumour. During 
development, formation and maturation of vascular 
network are affected by the factors from neuronal cells. 
Therefore, we hypothesized that vascular remodelling in 
pathological CNS may be regulated by neuronal network. 
In this study, we investigated the role of neuronal change 
in CNS angiogenesis in the experimental autoimmune 
encephalomyelitis, an animal model of multiple sclerosis. 
We used biochemical technique for unveil the key molecule 
from neuronal cells which activates vascular remodelling. 
We succeeded the identification of molecule from neuron 
that promotes vascular endothelial cell proliferation. In this 
presentation, we will talk our recent data and speculation in 
involvement of neuronal change in vascular remodelling in 
CNS disease.
WS2D-1-4  Combined techniques 
of large-scale electrophysiological 
recordings and optogenetics for 




Studying the physiological mechanisms of cognitive 
functions requires understandings not only the responses 
of single neurons to external stimuli but also circuit 
computations at the level of networks of neurons during 
cognitive processing. To understand the ‘syntax’ underlying 
neuronal communications, methods for monitoring and 
quantifying cooperative neuronal activities during cognition 
are required. To this end, we have been performing large-
scale high-density recordings of local circuits with multi-
channel silicon probes, enabling the observation of 
simultaneous neuronal À ring activities in up to 100 neurons, 
as well as local field potentials in behaving animals. In 
addition, we are developing a new technique that combines 
large-scale recording and targeted simultaneous optogenetic 
stimulations of specific cells to clarify the role of the 
different types of neurons. These techniques are useful for 
investigating circuit computations within local and between 
the inter-regional networks during cognitive behaviors.
WS2E-2-1  Application of physical 
medicine to the prevention of chronic 
diseases
Hirofumi Kai
Dept. Mol. Med., Kumamoto Univ.
Endogenous and exogenous electrical current are known 
to exert its effects at the cellular and organismal levels. 
Notably, application of exogenous electrical current has 
been studied as therapeutic approach for various diseases. 
We previously reported that mild electrical stress (MES) 
at specific pulse width together with heat shock improved 
hyperglycemia and metabolic dysfunctions, attenuated 
hepatic ischemia/reperfusion injury in mice and ameliorated 
some phenotypes in Alport syndrome mouse model (Kondo, 
et al., Diabetes 2012; Morino, et al., PLoS One 2008; Oba, 
et al., J Surg Res 2009; Koga, et al., PLoS One 2012). Our 
investigations revealed that MES (in combination with heat 
shock) reduced lipid accumulation in the liver and adipose 
tissue and improved the inflammatory cytokine profile in 
rodents and in humans. Therefore, MES is a promising new 
therapeutic approach for various diseases as a physical 
medicine.
WS2E-2-3  Infl uence of the molecular 
clock in the kidney-liver-kidney axis 
under chronic kidney disease (CKD)
Naoya Matsunaga, Satoru Koyanagi, Shigehiro Ohdo
Dept. Pharmaceutics, Facl. Pharmaceutical Sci., Kyushu Univ.
Chronic kidney disease (CKD) is one disease with unmet 
medical needs. Existing therapy methods are insufficient 
for correcting renal dysfunction. Thus, new therapies based 
on novel mechanisms of renal À brosis and dysfunction are 
desired. Behavioral and physiological rhythms in most living 
organisms are regulated by the molecular clock system. 
Alterations in molecular clocks works are associated with 
various diseases. Therefore, we investigated the influence 
of molecular clock function on the development of CKD. 
We found that 5/6 nephrectomy (5/6Nx) Clk/Clk mice did 
not show aggravation of renal function and À brosis. Renal 
fibrosis, renal clock gene expression, and serum retinol 
levels in wild-type 5/6Nx mice were increased compared 
with wild-type mice that received a sham operation. These 
levels in wild-type 5/6Nx mice were improved by feeding 
of a retinol-free diet. Moreover, our study identified that 
alteration of hepatic retinol metabolism in 5/6Nx mice 
increased serum retinol levels. Our data indicated that 
alteration of the molecular clock in the kidney-liver-kidney 
axis aggravates renal dysfunction. Molecular clock function 
is therefore very important as a new target in the treatment 
of CKD.S8WS2E-2-2  Cutaneous microangiopathy 
model associated with cold-induced 
vasoconstriction
Hirotake Ishida, Shin-ya Saito, Tomohisa Ishikawa
Grad. Sch. Pharm., Univ Shizuoka
Cold-induced vasoconstriction (CIVC) is a speciÀ c response 
in cutaneous vessels. CIVC has been suggested to occur 
not only by a reflex increase in the sympathetic tone but 
also by a local effect on cutaneous vessels; the latter has 
been demonstrated in isolated cutaneous vessels in vitro . 
However, there are only a few reports analyzing CIVC in 
vivo  because of difficulty to measure it stably. Most of the 
in vivo  studies have investigated the effect of cooling on 
finger or forearm cutaneous blood flow of human subjects, 
in which the protocol of experiments was limited and, 
therefore, the detailed mechanism was not investigated. 
We have developed an experimental method to analyze 
CIVC in vivo  in rats and mice. The animals were treated 
with tetrodotoxin (TTX), which blocks nerve conduction, 
and artificially ventilated. The planter skin blood flow 
(PSBF) was measured by laser Doppler flowmetry. The 
TTX treatment abolished reflex responses mediated by 
the sympathetic nerves, and enabled us to measure the 
PSBF stably. Cooling the air temperature around a foot 
decreased the PSBF in a temperature-dependent manner. 
Thus, CIVC in vivo  could be analyzed by using this model. 
This presentation will introduce our recent results on CIVC 
obtained in this model.
WS2E-2-4  Establishment of a novel 
therapeutic strategy using mouse 
models for heart failure
Naoyuki Kitajima1,2, Takuro Numaga-Tomita1,3, 
Akiyuki Nishimura1,3, Motohiro Nishida1,2,3,4
1Div. of Cardiocirculatory Signal., Okazaki Institute for Integrative Bioscience 
(NIPS), NINS, 2Dept. of Translation. Pharm. Sci., Grad. Sch. of Pharm. Sci., 
Kyushu Univ., 3SOKENDAI (Sch. of Life Science, Th e Graduate University for 
Advanced Studies), 4JST, PRESTO
Heart failure is the leading cause of mortality and morbidity 
in developed countries. The developments of animal models 
for chronic heart failure are essential to understand its 
pathophysiology and establish innovative strategies for the 
treatment of heart failure. Morphological and structural 
changes of the heart (cardiac remodeling) are a major 
clinical outcome of chronic heart failure and could be a 
critical target of drug discovery and development. We 
here introduce two widely-recognized methodologies to 
develop chronic heart failure in mice. One is transverse 
aortic constriction (TAC) to induce concentric and eccentric 
hypertrophy due to pressure overload. The other method 
is the permanent ligation of the left anterior descending 
artery (LAD) to induce left ventricular dilation in non-
infarcted myocardial regions. We also introduce how to 
measure cardiac geometry, left ventricular functions and 
morphology, and hemodynamic parameters, and how to 
evaluate the effect of drug(s) on heart failure, taking an 
inhibitor of transient receptor potential canonical (TRPC) 3 
as a successful experience.0
WS2F-3-1  Electropharmacological 
characterization of the conduction 
property of a human iPS cell-derived 
cardiomyocyte sheet
Hiroko Izumi-Nakaseko, Kentaro Ando, Atsushi 
Sugiyama
Dept. Pharmacol., Fclt. Med., Toho Univ.
Conduction property of the human iPS cell-derived 
cardiomyocyte sheet was characterized by using a custom-
made electrical stimulator and class I antiarrhythmic drugs. 
The conduction speed, field potential duration (FPD) and 
effective refractory period (ERP) were analyzed at a basic 
pacing cycle length of 500 to 1,000 ms in the cardiomyocyte 
sheet placed on the 64 multi-electrode system (MED64, 
Alpha MED Scientific Inc., Osaka).  At control state, 
the conduction speed, FPD and ERP at a cycle length of 
1,000 ms were 0.16±0.01 m/s, 362±12 ms and 459±10 ms, 
respectively (n=18).  The former was about half of that in 
the human ventricle, whereas the latters were close to those 
in human His-Purkinje fiber.  The conduction speed was 
slowed as the pacing cycle length was shortened.  Voltage-
dependent Na+ channel blockers such as disopyramide and 
flecainide slowed the conduction speed and prolonged the 
ERP in a concentration-dependent manner, suggesting 
that these variables may in part depend upon the activity 
of voltage-dependent Na+ channels.  We also developed an 
original non-linear regression formula that can correct the 
rate-dependent changes of the FPD, which will be presented 
in the workshop.
WS2F-3-3  Relationship between 
mechanical contraction and fi eld 
potential in the human iPS cell-derived 
cardiomyocyte sheets: By using 
motion-vector method
Yuji Nakamura, Kentaro Ando, Atsushi Sugiyama
Dept. Pharmacol., Fclt. Med., Toho Univ.
While cardiomyocytes mechanically contract following 
a delayed afterdepolarization, they sometimes contract 
without preceding electrical excitation, which is known as 
aftercontraction.  In order to better distinguish the latter 
from the former under pathologically modiÀ ed environment, 
we simultaneously measured the motion-vector and field 
potential in a human iPS cell-derived cardiomyocyte sheet, 
which were obtained by using a high-speed camera and a 
64 multi-electrode system, respectively.  The cardiomyocyte 
sheet was electrically driven at a cycle length of 500 ms. 
After the basal control assessment, 0.3 Ǎg/mL of ouabain 
was administered, and then motion-vector and field 
potential were recorded every 10 min (n=4).  Forty minutes 
after the administration of ouabain, aftercontractions 
were observed, which were localized to small area in every 
sheet.  These results indicate that the currently described 
experimental system may become a suitable strategy for 
assessing the electro-mechanical relationship in the human 
iPS cell-derived cardiomyocyte sheet.S8WS2F-3-2  Effects of a drug on the 
repolarization phase in cardiomyocytes 
- assessment using an iPS cell-derived 
cardiomyocyte sheet
Junko Matsuo1, Norimasa Miyamoto2, Atsuko Ojima2, 
Yasunari Kanda3, Kohei Sawada2, Yukiko Arimura1, 
Akiko Suzuki1, Tomoko Yoshifuku1, Yuko Sekino3
1Shin Nippon Biomedical Laboratories, Ltd., 2Global CV Assessment, Eisai 
Co., Ltd., 3Div. Pharmacol., Natl. Inst. Hlth. Sci.
The in vitro  I Kr assay is regulated by the ICH S7B guideline 
for the assessment of the potential proarrhythmic risks 
of new chemical entities, and is effective in detecting 
proarrhythmic risks. However, it can yield false-positive 
results, which is possibly deleterious for drug development. 
Human iPS cell-derived cardiomyocytes (hiPS-CM) 
demonstrate integrated electrophysiological drug responses, 
and are expected to improve predictability for arrhythmia. 
In this study, we evaluated the drug responses of hiPS-CM 
sheets at 3 separate laboratories. Field potential waveforms 
were recorded with a multi-electrode array system to 
measure the inter-spike interval and À eld potential, and the 
effects of E-4031, a selective inhibitor of I Kr, were assessed. 
We also measured action potential in a single hiPS-CM with 
the whole-cell patch clamp technique. E-4031 significantly 
prolonged the Fridericia’s formula-corrected À eld potential 
duration and caused early afterdepolarizations and triggered 
activities in the hiPS-CM sheet at each laboratory. Similar 
responses were observed in the single hiPS-CM. These 
results indicate the utility of hiPS-CM sheets in detecting 
proarrhythmic risk of new chemical entities.
WS3C-4-1 In vivo fl uorescence imaging 
of the cerebral cortex: Techniques and 
applications
Hiroshi Sekiya1, Nami Kitajima1, Miki Takagi1, Kenji 
Takikawa1, Kaname Satoh1, Toshiko Yamazawa2, 
Kazunori Kanemaru1, Kenji Tanaka3, Kenzo Hirose4, 
Masamitsu Iino1
1Dept. Pharmacol., Univ. Tokyo Grad. Sch. Med., 2Dept Mol. Physiol., Jikei 
Univ. Sch. Med., 3Neuropsych, Keio Univ. Sch. Med., 4Dept. Neurobiol., Univ. 
Tokyo Grad. Sch. Med.
Neurons, astrocytes and other cells interact with each 
other in the brain. Visualization of the spatiotemporal 
distribution of cells activated through such interactions 
is important for understanding the brain functions. Thus, 
in vivo  fluorescence imaging technique has emerged as 
one of the most powerful methods for brain research and 
is currently used in many laboratories. In vivo  imaging, 
however, requires invasive techniques including craniotomy, 
and the reproducibility of data may be influenced by such 
techniques. This presentation will explain important points 
associated with experimental procedures of craniotomy. 
We will also introduce techniques for drug application 
such as systemic administration, cerebral circulation 
infusion and intracortical injection. To demonstrate the 
applications of these techniques, we discuss in vivo  imaging 
data showing spontaneous and evoked Ca2+ signals in 
cortical astrocytes, regulation of cerebral blood Á ow, cellular 
responses to cerebral infarction, and extracellular ATP 
dynamics in the cortex. Finally, combining these techniques 
with electrocorticogram recordings, we show the effects 
of anesthesia and sleep-awake cycles on the activities of 
neurons, astrocytes, and vascular smooth muscle cells.1
WS3C-4-2  Non-fl uorescent multiphoton 
microscopy
Mutsuo Nuriya1,2
1Dept. Pharmacol., Keio Univ. Sch. Med., 2Grad. Sch. Env. Info. Sci., Yokohama 
National Univ.
Two-photon microscopy has been widely applied to 
pharmacological researches and proven itself to be a 
powerful tool to visualize various biological phenomena in 
live tissues. However, most of these multiphoton microscopy 
refer to two-photon fluorescence microscopy in particular 
and other multiphoton phenomena, while they exist, have 
rarely been employed by biologists. Second harmonic 
generation is one of those unappreciated two-photon 
phenomena in which two of incoming photons are converted 
to one photon of half the original wavelength. This can 
occur in any circumstances when samples are illuminated 
by two-photon lasers and can highlight unique aspects of 
biological phenomena. Indeed, we have successfully applied 
this microscopy to investigate membrane potential dynamics 
of dendritic spines and axons. In this symposium, I will 
overview the application of this non-Á uorescent microscopy 
in both theoretical and practical points of view.
WS3D-5-1  Introduction to behavioral 
pharmacology
Taku Yamaguchi
Dept. Pharmacol., Fac. Pharmaceut. Sci., Nagasaki Int’l. Univ.
Behavioral pharmacology is a science to research the 
interaction between drugs and neuropsychiatric function 
and contributes the development of therapeutic drugs for 
psychiatric/neurological disorders. Moreover, behavioral 
pharmacology also plays the important roles to elucidate the 
novel neuropsychiatric functions in the brain. Drug-induced 
behaviors are due to alteration of various physiological 
functions (motor activity, emotional, cognitive and sensory 
function). And behaviors in experimental animals are 
often affected by environmental conditions (lighting, air 
temperature, sound/noise, sociality and so on). Therefore, 
behavioral analysis needs multifaceted evaluation using 
multiple analysis and careful attention to interpretation of 
the results. Taking the above-mentioned into consideration, 
in this workshop, I will introduce the concept of behavioral 
pharmacology and the important note for behavioral-
pharmacological evaluation.S8WS3C-4-3  Tips for single molecule 
imaging of ion channels
Yoshiaki Suzuki, Hisao Yamamura, Yuji Imaizumi
Dept. Mol. Cell. Pharmacol., Grad. Sch. Pharmaceut. Sci., Nagoya City Univ.
Ion channels play significant roles in a large number of 
physiological responses such as action potential formation, 
hormonal release, and muscular contraction. The most 
popular experimental method of ion channel studies is 
patch-clamp technique, because this allows us to directly 
detect ion flux through plasma membrane. However, this 
does not tell us where and how ion channels are located in 
cells. Recently, fluorescence imaging has been used widely 
in ion channel studies, since it gives us information that 
cannot be obtained by the other methods. Total internal 
reÁ ection Á uorescence (TIRF) microscope is useful for single 
molecule imaging of ion channels just beneath of the plasma 
membrane. Using this method, we have revealed molecular 
interaction between ion channels (Suzuki et al., J Biol 
Chem, 2013), subunit composition of ion channels (Ohshiro 
et al., Biochem Biophys Res Commun, 2013), and so on. The 
advantage of this system is that we can obtain information 
at single molecule resolution about (1) intracellular location 
of fluorescent-labeled proteins, (2) the number of proteins 
within single fluorescent spots, and (3) protein-protein 
interaction in living or À xed cells. In this presentation, we 
introduce tips for single molecule imaging of ion channels by 
TIRF microscopy.
WS3D-5-2  Behavioral pharmacological 
assessment of animal models of 
depression and anxiety
Minoru Tsuji, Kazuya Miyagawa, Hiroshi Takeda
Dept. Pharmacol., Sch. Pharm., Int. Univ. Health and Welfare
The development of animal models are important for 
investigating the etiology of emotional disorders such 
as depression and anxiety, as well as progress in the 
development of effective therapeutic targets for its 
treatment. Because the pathophysiology of emotional 
disorders has been poorly understood, animal models 
attempt to reproduce features of human psychiatric 
abnormalities in laboratory animals, correlating three 
criteria for the validity, i.e. face validity, construct validity 
and predictive validity. The rodent models of depression are 
developed based on the behavioral consequences of stress 
exposure, drug administration or brain lesion. Paradigms 
that employ acute or chronic stress exposure include 
the forced swimming test, tail suspension test, learned 
helplessness, maternal deprivation, chronic mild stress, 
sleep deprivation and social defeat. The rodent models of 
anxiety are classiÀ ed in three kinds that involve ethological 
responses (the open field, hole-board, elevated plus maze, 
light-dark test), learned/punished responses (Vogel conÁ ict 
test) and conditioned responses (fear conditioning). In this 
workshop, the representative rodent models of depression 
and anxiety used widely will be introduced.2
WS3D-5-3  Assessment of cognitive 
function in animal models
Sadaharu Kotani
Neuroscience  & General Medicine PCU, Eisai Co., Ltd.
To assess cognitive function in animal models, a wide variety 
of behavioral tests have been developed using many kinds 
of animal species, from invertebrate to fish, bird, rodent, 
non-human primate. The Morris water maze, radial arm 
maze, novel object recognition task, and fear conditioning 
using mice and rats are known well. In these tests, 
positive or negative reinforcements such as food reward 
or electrical shock are used and others depend on animal’s 
innate tendency. By using different behavioral tests various 
cognitive functions can be evaluated, e.g. episodic memory, 
executive function, attention. And the role of speciÀ c brain 
region, neurotransmitter system or molecule in cognitive 
function can be evaluated. For example, hippocampal 
cholinergic system is critically involved in spatial learning. 
In evaluation of a drug on cognitive function in behavioral 
test, it is important to consider the effects of a test drug on 
sensory and motor functions or emotion since these largely 
affect the result independent of cognitive function.  From 
these, it is required to select an appropriate behavioral test 
for the purpose of experiments and mechanism of action of a 
test drug. In this workshop, an overview of behavioral tests 
to assess cognitive function using rodents will be presented.
WS3E-6-1  Innovation science and 
technology for Japanese aging society 
and pharmacology
Yuji Yoshiyama
Div. Clinical Pharmacy, Kitasato Univ., Sch. Pharmacy
In this symposium, we will discuss Innovation Science and 
Technology for Japanese aging society and Pharmacology. 
The Center of Innovation (COI) Program is one of the 
main funding programs under the center of innovation 
science and technology based radical innovation and 
entrepreneurship program (COI STREAM) which was 
launched in 2013 by Ministry of Education, Culture, Sports, 
Science and Technology. Ministry of Education, Culture, 
Sports, Science and Technology and Japan Science and 
Technology Agency jointly operate the COI Program. Vision 
1 of COI Program is Smart Life Care and Ageless Society. 
Research and development on Mibyou control system using 
safe and high quality Kampo medicine and information 
and communication technology is useful for COI program. 
Kampo medicine involves caring for one’s health at the 
stage before actual disease (Mibyou stage) and is believed 
to prevent various disease. The objective of this symposium 
is that understand the necessity of a pharmacological 
knowledge in the innovation science and technology for 
Japanese aging society.S83WS3D-5-4  Behavioral pharmacological 
assessment of animal pain models
Takayuki Nakagawa1,2
1Dept. Clin. Pharmacol. Th er., Kyoto Univ. Hosp., 2Dept. Mol. Pharmacol., 
Grad. Sch. Pharmaceu. Sci., Kyoto Univ.
Pain is defined as an unpleasant sensory and emotional 
experience, and classified into nociceptive pain evoked by 
activation of nociceptors, inÁ ammatory pain associated with 
inÀ ltration of immune cells, and pathological pain caused by 
a lesion or dysfunction of peripheral/central somatosensory 
nervous system (neuropathic pain, dysfunctional pain). 
Current analgesics have been screened by using nociceptive 
pain models (tail flick, hot plate, paw withdrawal tests), 
inÁ ammatory pain models (formalin test, acetic acid-induced 
writhing test, carrageenan- or CFA-induced models), or 
neuropathic pain models induced by peripheral nerve injury. 
In addition to such classical pain models, a variety of novel 
models to reflect pain types or its pathology (cancer pain, 
postoperative pain, rheumatoid arthritis, osteoarthritis, 
multiple sclerosis, central neuropathic pain (fibromyalgia, 
cerebral ischemia), peripheral neuropathies induced by 
diabetes, viral infection or chemotherapeutics, or ischemia/
reperfusion-induced dysesthesia) have been established to 
elucidate pain mechanisms, whereas they have not reached 
to successfully develop novel analgesics. In this workshop, I 
will introduce classical and novel animal pain models, and 
further discuss the present problems and limitation.
WS3E-6-2  Introduction of a trial site for 
“the center of innovation (COI) program” 
- Research and development center for 
the control of disease-oriented states 
using safe and high-quality Kampo 
medicine with ICT -
Hiroshi Odaguchi
Oriental Med. Research Ctr., Kitasato Univ.
The Center of Innovation (COI) program is one of the 
main funding programs under the Center of Innovation 
Science and Technology based Radical Innovation and 
Entrepreneurship Program (COI STREAM) which was 
launched in 2013 by the Ministry of Education, Culture, 
Sports, Science and Technology (MEXT). 
Kitasato University was designated as a trial site of COI 
program in November of 2013 and started its activity 
aiming for the extension of healthy life expectancy and the 
reduction of medical cost by establishing a new health-
care system for controlling disease-oriented status, which 
is included in the concept of Kampo Medicine (Traditional 
Japanese Medicine). In order to achieve this goal, we will 
develop evidence-based Kampo medical checkup system 
and establish easy-to-use health self-management system 
with extensive data of the patients by using information 
and communication technology (ICT). We will also develop 
quality certification system of crude drugs for supporting 
herb-growing farms and advance the dosing system which 
enhances the effectiveness of Kampo drugs.
WS3E-6-3  Enteric capsules containing 
Bifi dobacterium for functional food, 
using multi-layered seamless capsule 
technology
Mamiko Kohno
Morishita Jintan Co., Ltd.
Healthcare is an important area especially for aged people 
to keep high QOL (quality of life). There are a variety of 
symptoms associated with aging, such as trouble in digestive 
tract, joint or brain function. It is known that constipation, 
which is related to trouble in digestive tract or decrease 
in muscle strength, is common in aged people. It was 
also reported that the intestinal microflora changes with 
aging, for instance, decrease of beneficial microorganisms, 
BiÀ dobacterium.
Our encapsulation technology (Multi-layered Seamless 
Capsule technology) can give the characteristics such 
as heat-resistance, acid-resistance, and/or enteric 
properties based on multi- layer structure, to DDS 
capsule customized for each target of drugs or probiotics. 
Using our encapsulation technology, by enteric coating, 
BiÀ dobacterium, which is not resistant to acid in stomach, 
can be delivered to bowels as living microorganism and 
improve the environment of bowels. It was found that 
this DDS capsule of Bifidobacterium  effectively improved 
constipation of aged people. We are continuously studying 
this DDS technology in the healthcare area for an 
improvement of QOL and will contribute Japanese aging 
society by this innovative science.
WS3F-7-1  Biomarkers for generalized 
pustular psoriasis
Kazumitsu Sugiura
Depr. Deramtol., Nagoya Univ. Grad. Sch. Med.
Generalized pustular psoriasis (GPP) is a rare inÁ ammatory 
skin disease that can be life-threatening. Provocative factors 
include infection, pregnancy, and drugs. About a century 
after von Zumbusch’s description of the first case of GPP 
in 1910, the cause of the disease remained completely 
unknown. The pathogenesis of GPP was not considered 
to be monogenic skin diseases until 2011. However, after 
Marrakchi et al. À rst reported the causative gene of familial 
GPP, there has been increasing knowledge of the genetic 
background of GPP. Of note, we found that IL36RN-
mutations would be the common cause of most GPP cases 
for the first time. IL36RN-  encodes the IL-36 receptor 
antagonist. Excessive production of IL-36 receptor agonist 
in the skin should be the trigger of the disease. Recently we 
know that individuals with heterozygous IL36RN mutation 
can be suffered from GPP or GPP-related  diseases. 
Moreover, 2% of Japanese citizen is supposed to have one of 
the disease-causing mutations of IL36RN- . In other words, 
more than 2 million people could be suffered from severe 
systemic pustular disease. We think it is important to screen 
IL36RN-  mutations for pustular disease. Circulating IL-
36 receptor agonists are promising biomarkers which could 
trigger the disease.S8WS3E-6-4  Build a medical plants 





The production and promotion of medicinal plants is an 
important research À eld. However, the self-sufÀ ciency ratio 
of medicinal plants in our country is extremely low (12%). 
Most medicinal plants are imported from China, and the 
price rises with the increase in demand, which results in 
the shortage of supply. However, high-quality medicinal 
plants can be produced in Japan too. The cultivation of 
licorice, which has a high demand, is challenging; however, 
it has great potential for utilization as medicines, food, and/
or cosmetics. The production of medicinal plants is a new 
focus area in the field of agriculture; however, it involves 
various problems. It is important to determine the technical 
requirements for the production of medicinal plants through 
research and development and also take into consideration 
the needs of  farmers in the future.  Furthermore, 
development of an efficient Japanese-type medicinal plant 
production system is required in view of the medicinal plant 
market. Studies on medicinal plants by university-industry 
research collaborations should be conducted in order to 
overcome these problems. Herein, I describe a medicinal 
plant production system for licorice cultivation as an 
example.
WS3F-7-2  Supplemental biomarker for 
differentiating cardioembolic stroke 
from the other ischemic stroke
Naohisa Hosomi
Dept. Clinical Neuroscience and Th erapeutics, Hiroshima Univ. Grad. Sch. 
Biomed. Sci.
Cardioembolic stroke is one of the subtypes of ischemic 
stroke, which has high early and late recurrence ratio 
(approximately 5%/2weeks, 40%/year; respectively), 
and results in more severe disability. It is important to 
differentiate cardioembolic from non-cardioembolic stroke, 
since acute treatment and secondary prevention diverge 
in these cases. To diagnose cardioembolic stroke, it is 
necessary to assess arrhythmia and cardiac function using 
an electrocardiogram, a transthoracic echocardiography, 
and a transesophageal echocardiography. Therefore, it 
usually takes a time and has a potent difÀ culty. It is difÀ cult 
to diagnose the subtypes of ischemic stroke accurately at 
admission, whenever the cardioembolic stroke patients with 
paroxysmal atrial fibrillation (PAf) are in sinus rhythm. 
We evaluated the predictive factors of cardioembolic stroke 
patients with PAf in sinus rhythm differentiating from non-
cardioembolic stroke patients. From our results, it was 
suggested that the first-day brain natriuretic peptide and 
left atrial appendage flow measurements would be helpful 
in differentiating cardioembolic stroke with PAf in sinus 
rhythm from non-cardioembolic stroke.4
WS3F-7-3  Biomarker sets for the 
effi cacy of immunotherapy
Osamu Kaminuma
Allergy Immunol. Proj., Tokyo Metropol. Inst. Med. Sci.
A growing number of people are suffering from Japanese 
cedar pollinosis (JCP), however sublingual immunotherapy 
(SLIT) just launched last October is promising to treat this 
disease. SLIT is not only efÀ cient for 60-70% JCP patients 
but also radically effective for some of them. Conversely, 
~30% patients do not respond to SLIT, even though they are 
exactly sensitized with the cedar antigen and show elevated 
antigen-specific serum IgE levels. Existence of the non-
responder patients is a hindrance for the popularization of 
SLIT since more than one year long treatment is required for 
its onset of efÀ cacy. To avoid meaningless treatment of SLIT 
on such non-responder patients, therefore we investigated 
biomarkers that enable to discriminate these patients 
before the beginning of SLIT. No serum factor, cellular 
population, gene product and hereditary factor by which 
non-responder patients were clearly distinguished from 
responder patients were identiÀ ed. Nevertheless, these two 
groups were successfully separated with >95% probability 
when serum parameters only from pre-treated patients were 
mathematically processed with a discrimination algorism. 
The predictive diagnosis for the efÀ cacy of SLIT may come 
true with biomarker sets extracted by the magical data 
processing procedure.SWS3F-7-4  Identifi cation of a novel 
biomarker for urothelial cancer (UC) 
diagnosis
Naohiko Koshikawa1,2
Div. Cancer Cell Res., Kanagawa Cancer Cent. Res. Inst., 2Div. Cancer Cell 
Res., Inst. of Med. Sci., Univ. of Tokyo
Monomeric laminin-Ǆ2 (Ln-Ǆ2) is expressed in malignant 
tumors, including those of the urothelium, and its level of 
expression is correlated with the grade of tumor malignancy. 
We therefore hypothesized that Ln-Ǆ2 acts as a biomarker 
for urothelial cancer (UC) diagnosis.First, we analyzed Ln-
Ǆ2 in urine (46 UC and 61 non-UC specimens) by western 
blot, and detected 130-kDa Ln-Ǆ2 under non-reducing 
conditions. Interestingly, Ln-Ǆ2 was positive in about 55% 
of UC specimens. To further confirm the expression of Ln-
Ǆ2 in UC tissues, immunohictochemical (IHC) analyses were 
conducted using anti Ln-ǂ3 and -Ǆ2 antibodies. IHC analysis 
showed that Ln-Ǆ2, but not Ln-ǂ3, was detected in the 
cancerous tissues obtained from patients whose urine was 
Ln-Ǆ2 positive. Next, we measured Ln-Ǆ2 in urine specimens 
by sandwich ELISA assay, and found the positivity of Ln-
Ǆ2 in urine was higher in UC patients compared to non-
UC patients. The diagnostic value of Ln-Ǆ2 is better than 
those of conventional biomarkers such as NMP-22 and BTA 
in UC urine specimens. The diagnostic accuracy of Ln-Ǆ2 
was higher than that of NMP22 or BTA. Taken together, our 
results indicate the possibility that Ln-Ǆ2 is a novel tumor 
marker in urine specimens for the diagnosis of UC.85
